This study aimed to identify and compare the diversity between two areas within different matrices located in the Mesophytic Semideciduous Forest; to compare composition and diversity registered to other assemblages; and to evaluate which criteria used here were the most important when sampling them. Data was obtained from September 2011 to March 2012 from 10 sites with different habitats in two areas of mid northern state of Paraná, southern Brazil. We recorded 18 species. Alfa-diversity between the areas did not vary, but the population within one of them was more stable, suggesting better distribution and equity of species in the available habitat. Beta-diversity in the region was high; a result attributed to the species Dendropsophus nanus. Comparing the sampled areas to others in the Semideciduous Forest, the quantity of sampled breeding sites was the most important variable for higher records of richness. Geographical distance was a determinant factor for the distinction between localities. Different factors were determinant for the variation in richness and composition of species in the area. Hence, the conservation of fragments and their associated habitat need to be prioritized.
IntroDuCtIon
The loss of global diversity is currently one of the biggest international concerns, and studies indicating population declines and species extinction have been frequent in the last few decades (Lawton and May 1995 , Houlahan et al. 2000 , Myers et al. 2000 , Thomas et al. 2004a , b, IUCN 2015 . Amphibians are amongst the groups with most worrying status, having 30 to 40% of their known species estimated to be threatened of extinction (IUCN 2015 ).
Among the several factors which might lead to population declines of amphibians (see review in Young et al. 2004, Blaustein and Kiesecker 2002) , fragmentation and loss of habitat have been considered the ones of greater impact (Alford and Richards 1999 , Cushman 2006 . Fragmentation is defined as a process in which a continuous environment is progressively divided into smaller and isolated portions, ultimately resulting in total habitat loss (Didham 2010) . Fragmentation is frequently caused by anthropic activities, and such process implies in changes on the composition and the structure of landscapes in different scales, disrupting the climatic and vegetal condition in the habitat of several populations of amphibians. This consequently induces a reduction of such populations and their diversity, causing local extinctions (Fahrig 2003, Gagné and Fahrig 2007) .
Anurans are particularly sensitive to the effects of fragmentation (Fahrig 2003 , Bell and Donnelly 2006 , Cushman 2006 , Becker et al. 2007 , Gagné and Fahrig 2007 due to their physiology and behavior (Duellman and Trueb 1986, Wells 2007) . Diversity, distribution and dynamics within an assemblage may be modified in different intensities because of the climate (John-Alder et al. 1988 , Duarte et al. 2012 ) and the vegetal composition (Keller et al. 2009 , Silva et al. 2012 .
A biome extremely degraded by the process of fragmentation is the Atlantic Forest (AF), which was identified as hotspot for conservation due to its status of extremely threatened and to the high rates of diversity and endemism (Myers et al. 2000) . The Mesophytic Semideciduous Forest (MSF) is an ecosystem within the AF. MSF occurs from Serra da Mantiqueira, a range of mountains in the states of São Paulo, Minas Gerais and Rio de Janeiro, to the state of Rio Grande do Sul, Brazil, and to the Northeast of Argentina, usually below 800 m of altitude (Veloso et al. 1991) . Is it severely degraded because of the advances of agricultural activities throughout the last decades (Roderjan et al. 2002, Mikich and Oliveira 2003) . In spite of presenting lower potential diversity when compared to other AF ecosystems, due to the characteristics of the climate and of the vegetation where it occurs (Veloso et al. 1991 , Roderjan et al. 2002 , the MSF holds a high richness of anurans, with 111 registered species, five of which are considered to be endemic (Garcia et al. 2007) .
When the quantity and extension of remnants in the Atlantic Forest are compared to the quantity of studies carried out in this biome, one can easily notice the urgent need to improve the knowledge in several areas and sites (Eterovick et al. 2005 , Silva et al. 2006 , Conte and Machado 2005 , Conte and Rossa-Feres 2007 , Knispel and Barros 2009 . That is the case of the MSF, which still needs more attention (Bernarde and Anjos 1999 , Machado et al. 1999 , Bernarde and Machado 2001 , Machado and Bernarde 2003 . In this sense, it is imperative that the knowledge about diversity, dynamics and structure of assemblages occurring in fragments is improved, so that it is possible to accurately identify population declines and predict negative effects of anthropic activities (Eterovick et al. 2005) .
Our objectives were (1) to determine and compare the alpha and beta diversity of the anurofauna occurring in two areas with different matrices in the MSF; (2) to test the variation in diversity between different habitat and fragments within each sampled area; (3) to compare the composition and richness to other assemblages in fragments sampled within MSF and (4) to verify the most important criteria of sampling when recording the richness in these assemblages.
MatErIals anD MEtHoDs

STUDY SITE
We collected data in two areas in the outskirts of the cities of São Pedro do Ivaí and Fênix, mid northern region of the state of Paraná, Brazil (Figure 1) . In each area, we sampled two fragments and the habitat next to them. The first area (CDA) has its matrix mainly composed by sugar cane plantations. In this area we sampled a private bioreserve called Reserve Barbacena (RBA -23º48'S, 51º55'W; ~550 ha) and a private property called Fazenda Santa Vitória (FSV -23º49'S, 51º56'W; ~280 ha). The second area (CMS) has its matrix composed by pastures and alternating crops of sugar cane, corn and soybeans. In this area we sampled a state bioreserve called Vila Rica do Espírito Santo (VES -23º551S, 51º57'W; ~350 ha), and a private property called Fazenda Cagibi (FCA -23º53'S, 51º58'W; ~300 ha). All fragments are between five and 12 km distant from each other, and they are spatially isolated by roads, rivers, pastures and plantations (Mikich and Oliveira 2003) .
The areas are located in the MSF, whose main characteristic is the distinction of two periods of the year with contrasting climates, one being wetter with high temperatures and the other being drier with cooler temperatures. During drier periods, 20-50% of trees lose their leaves, uncovering the forest canopy and forming several clearings (Veloso et al. 1991 , Roderjan et al. 2002 . The climate type is humid subtropical (Cfa of Köeppen's classification), with mean annual temperatures ranging from 16 to 29ºC (Mikich and Oliveira 2003) . Annual precipitation varies between 1.400 and 1.500 mm, with a concentration of rains between November and March, and a drier period between June and August (Mikich and Oliveira 2003). The region is at an altitude of 350 m.
SAMPLING
We collected the data during 12 field expeditions, between September 2011 and March 2012. Every 15 days, in average, three-day samples were carried out. There was an effort of seven hours a day, totaling 252 hours in 36 days of sampling.
Five habitat were sampled in each area, equally distributed as: two temporary ponds, one permanent pond and two transects, being one in the forest interior and one alongside a river at the edge of the forest (Table I ). (23º48'18"S, 51º55'55"W) and Fazenda Santa Vitória (23º49'11"S, 51º57'92"W), city of São Pedro do Ivaí. CSM: Vila Rica do Espírito Santo (23º55'4"S, 51º57'19"W) and Fazenda Cagibi (23º52'42"S, 51º58'28"W), city of Fênix. Image: Google Earth. EDUARDO J. DOS SANTOS and CARLOS E. CONTE For each fragment we used the following sampling methods: (1) sampling at breeding sites (Scott and Woodward 1994) , in which the perimeter of each pond/lake and transects of 100 meters in streams/river were searched, and all individuals visualized or heard emitting reproductive calls were identified and quantified; (2) acoustic search in transects (Conte and Rossa-Feres 2007) , performed in transects of 100 meters delimited in the interior of the forest, which were slowly searched, being identified and quantified all individuals emitting reproductive calls far from wetlands, within a maximum limit of two meters for each side of the transect.
We sampled between 6 pm and 2 am, period of intense activity for most species (Duellman and Trueb 1986) . We considered the total abundance for each species as the sum of all samplings together. In order to avoid mistakes caused by the variation of the calling period of anuran species, the sequence of habitat sampling in each phase was different (Conte and Rossa-Feres 2007) . The nomenclature for the species registered in this paper followed Frost (2015) . We identified species, both in adult and tadpole stages, through taxonomic revision using available literature and museum data.
When possible, we collected one male and one female individual as voucher specimens. They were anesthetized with Benzocaine 5%, killed in weak alcohol (10%) and then stored in containers with alcohol 70%. 
Diversity
We compared the alpha-diversity (Magurran 2004) between areas through the construction of rarefaction curves and the use of Mau-Tau's index and its confidence intervals of 95% (Coddington et . 1996) . To visualize the distribution of abundance of occurring species, and its consequent contribution to the alpha-diversity in each area, we built Whittaker graphs (Whittaker 1965 , Krebs 1999 , with the abundance values of species transformed in their log, and positioned in descending order (Magurran 2004) . These values were compared to models of theoretical curves to determine the best adjustment of each curve generated and the best biological explanation for the pattern of diversity found in the sampled areas (Magurran 2004) . In order to estimate beta-diversity (Magurran 2004) in the region, we compared the areas sampled by the abundance of species occurring in all sampled habitat, according to their value of dissimilarity in the SIMPER analysis (Similarity of Percentages; Clarke 1993). Beta-diversity of a region is low when values of dissimilarity between areas are low (Clarke 1993 , Roberts et al. 2006 . We considered the values of dissimilarity high when it surpassed 70%. We listed only the species with higher relative contribution to dissimilarity, until the total value of 90% of contribution was reached. We performed analyses through program EstimateS v 8.0 (Colwell 2013), using 1000 randomizations, and PAST v. 1.96 (Hammer et al. 2001) .
Comparison with other assemblages
We compared the composition of the assemblage to 11 other localities within MSF whose anurofauna had been studied (Table II) . In order to represent the differences graphically, we performed an analysis of non-metric multidimensional scaling (nMDS). Such analysis uses data from a similarity matrix to generate a graph in which the distance or the similarity between each group is shown in two axis (Clarke and Warwick 1994) . For that, we used a matrix of presence-absence, with inventories of each locality divided into two categories: (1) those geographically inserted above and (2) In order to verify whether geographical distance is a determinant factor for the composition and distribution of assemblages, we performed a Mantel test of correlation (Manly 2008) . This test determines the significance of correlation between matrices of similarity or of distance based on multidimensional data and the posterior calculus using Monte Carlo permutations (Manly 2008 ). This analysis was performed through the program R (R Core Team 2012).
After determining the difference in composition between the sampled assemblages, we evaluated them regarding their dependence on the recorded richness based on different variables. Thus, we determined the size of each sampled area, the quantity and the number of types of sampled habitat. Then, we performed an analysis of correlation matrix (Zar 1999) through the program PAST. We delimited a polygon ranging the outermost sampling sites from each locality using Google Earth tool, and we determined the total area of each locality sampled using the program GE-Path v. 1.4.6 (Sgrillo 2012). Through the evaluation of published data, we obtained the number of habitat and the number of types of habitat sampled in each locality. We characterized and considered seven types of habitat in the analysis as follows (Appendix I): (1) marsh: lentic water body, with a shallow layer of water accumulated on a muddy bottom; (2) pond: water body with constant change, fed by rivers and streams and dammed on a muddy/rocky bottom; (3) temporary pond: lentic water body, with water accumulated exclusively by rains; (4) river: lotic water body, wider than 1.5 meters; (5) stream: lotic water body, narrower than 1.5 meters; (6) headwaters: shallow water body with constant change of water coming from headwaters; and (7) transect: transects in the interior of the forest delimited for the record of species which call and reproduce far from the water body, such as direct-development species and bromeliad-dwelling species (Haddad et al. 2008 ). The surrounding vegetation was also taken into account, being the habitat categorized as in open area, in the edge of the forest or in the interior of the forest.
rEsults
INVENTORY, SAMPLING EFFORT AND DISTRIBUTION
We registered 18 species of anurans (4578 individuals), belonging to 11 genera and six families (Table III) : Bufonidae (2 species); Centrolenidae (1 species); Hylidae (9 species); Leptodactylidae (4 species); Microhylidae (1 species); Odontophrynidae (1 species). The richness in each of the 10 habitat ranged from one to 13 (Table IV) . The highest richness was recorded at habitat PA4, where 72% of the species (N = 13) were found, followed by habitats PB1 and PB2, holding 66% of the species (N = 12) registered. At habitats TI2 and RI2, however, only one species was found (5% of the total). Considering both areas sampled, the higher richness was recorded at CSM, holding 15 species (83% of the total), whereas 14 species (77% of the total) were recorded at CDA.
The number of habitats used by species ranged from one to 10. Species with wider distribution were Dendropsophus nanus, Hypsiboas raniceps and Physalaemus cuvieri, which occurred in seven habitat. Elachistocleis bicolor, Leptodacylus mystacinus, Trachycephalus typhonius and Vitreorana uranoscopa occurred in only one habitat each. The species D. nanus was also the most abundant, 2952 registered individuals, corresponding to 64% of the total. The least abundant species were Odontophrynus americanus and T. typhonius, with only two registered individuals each.
DIVERSITY OF ANURANS IN DRY FOREST FRAGMENTS 1929
Three species (16%) occurred exclusively within forested limits, two (11%) occurred exclusively in open area sites, and the rest of the species (N = 13; 72%) occurred in at least two or in all three categories of habitat.
DIVERSITY
There was no difference in alpha diversity between the two sampled areas (Figure 2 ). However, CDA was considered to be more stable when compared to CSM (Figure 3) . The pattern of distribution of abundance was better adjusted to the model of Geometric Series for the area CDA (p = 9.9^-146) and the model of Logarhythmic Series for the area CSM (p = 2.02^-191) than the models of Broken Stick and Log-normal (p>0.05) (Figure 4) .
Beta-diversity in the region sampled was considered high, with a total dissimilarity of 85.5% between the areas. Eight species had bigger contribution to the variance of dissimilarity (Table V) . 
COMPARISON TO OTHER ASSEMBLAGES
It was possible to visualize two main clusters, which coincide with the categories proposed for the localities: areas inserted above and below the Paraná River ( Figure 5 ). The geographic distance between assemblages was the main factor regulating the variance in composition (r² = 0.59; p = 0.00). Considering the dependence of richness on the variables analyzed, there was a higher record of species in areas where sampling was performed at a higher number of habitat (p = 0.00; r² = 0.74). That did not occur for total area size (p = 0.26; r² = 0.34) and for the number of types of habitat (p = 0.25; r² = 0.35) (Tables V and VI).
DIsCussIon
INVENTORY, SAMPLING EFFORT AND DISTRIBUTION
The record of 18 species in the studied area represents 18.9% of the anurofauna known for the MSF ecosystem (Garcia et al. 2007 ). All species registered in this study present wide geographical distribution (Frost 2015), occurring in two or more ecosystems. The family Hylidae represented 50% of all the registered species, which is a frequent pattern in studies carried out in the Neotropical region, since diversity in this family is very high and its species are distributed through a wide range of ecosystems (Frost 2015) . Considering studies conducted in the MSF, the proportion of species of Variations in composition and occurrence of species are common, even for assemblages within the same region or ecosystem, once natural distribution, recruiting and dispersal rates may vary according to each species and to the influences which assemblages are subjected to (Ernst and Rödel 2008) . In the case of MSF, the geographical distance between assemblages is the main factor determining the variance in the composition. The structure and the distribution of species of anurans in different ecosystems or habitat has been explained by factors like the availability and partitioning of reproductive resources, the heterogeneity of habitat and microhabitat (Vasconcelos et al. 2009 ) and the reproductive modes and behavior of each species (Haddad and Prado 2005) . A common pattern found in studies conducted in the Neotropical region is that higher richness rates are found in marshes and ponds, especially those of short hydroperiod. They hold generalist species, of simple reproductive modes. Slightly lower richness rates are found in transects, streams and other microhabitat that hold species with specialized habits and reproductive modes (Bernarde and Machado 2001 , Conte and Rossa-Feres 2006 ). The data recorded in the present study follow such pattern, since marshes and ponds were the environments with highest richness, where species considered to be generalists were registered (R. schneideri, D. nanus, D. minutus, L. fuscus and H. albopunctatus) , and streams and transects were the environments with lowest richness, where species of both generalist habits (R. ornata and H. albopunctatus) and of specific habits related to reproduction (V. uranoscopa) were registered (Bernarde and Anjos 1999 , Haddad and Prado 2005 , Frost 2015 .
DIVERSITY
The richness, the abundance and the distribution of anuran species in different habitat can be altered by several factors, such as climate, heterogeneity, available resources and competition (Duellman and Trueb 1986, Wells 2007) . As the areas sampled share a wide array of similar characteristics (phytophysiognomy, climate, relative size, matrix composed by crops) and are extremely close to each other, the similarity found in alpha-diversity between both areas was an expected result. Such similarity in composition and alpha-diversity in areas close to each other is demonstrated in more physiognomies other than the MSF, like in the Ombrophilous Dense Forest (Juncá 2006) and in the Ombrophilous Mixed Forest (Conte and RossaFeres 2006) .
The difference in distribution, however, is a reflex of the proportion of abundant and rare species in each area (Magurran 2004) . The adjustment of the curves to the Logarhythmic series and the Geometric series suggests that species spread in unsaturated habitat, occupying fractions of available niche. Such occupation occurs in random intervals of time in the case of Logarhythmic series (area CSM) and in regular intervals of time in the case of Geometric series (area CDA). This difference in the period of occupation might have its origin in the history and the pattern of anthropic use of the land in the area for agricultural production. Considering the area CDA, only sugar cane is grown in its matrix, with regular intervals and equal rotation of harvests and fires throughout the years. Since fires represent a potential threat to populations of amphibians, the occupation of the environments might happen accordingly to these events. That conclusion could also be applied for the area CSM, where sugar cane, soybeans and corn are grown, with random intervals and fires, and harvests being constantly altered.
Abundance curves are better adjusted to Logarhythmic and Geometric series when only one or few factors govern the ecology of a given assemblage (Magurran 2004). For anurans, such affirmation might not be valid, once several factors can regulate the dynamics of an assemblage (Duellman and Trueb 1986, Wells 2007) . However, this might explain, or at least indicate, the assemblages inserted in less complex environments or subject to the influence of fewer factors. That is the case of the MSF, which is not as heterogeneous, complex and theoretically stable as other forest formations such as the Ombrophilous forests or the Amazon forest (Roderjan et al. 2002 . Comparably, in a study conducted in EDUARDO J. DOS SANTOS and CARLOS E. CONTE the biome Pampa (Santos et al. 2008) , which is composed by meadows and is more homogeneous and simpler than the MSF (Garcia et al. 2007 ), the distribution of species was better adjusted to the models of Broken-Stick and Log-normal series, the inverse to that observed in the present study. This might be an example of how the landscape, the processes of soil usage, and the variation in the predominance of different vegetation modify and govern the distribution of anurans (Gray et al. 2004) . When verifying this type of evaluation in other studies carried out in the MSF (Vasconcelos et al. 2009 , Silva et al. 2011 , it is reasonable to assume that, even in severely altered landscapes, a less intensive usage of the soil and a bigger complexity of vegetation favor an increase in diversity and stability of the anurofauna.
The high dissimilarity in composition and abundance between areas, as well as the consequent high beta-diversity, were not expected results. Some studies demonstrate that the SIMPER analysis can be a fine estimator of beta-diversity (Magurran 2004 , Roberts et al. 2006 . They also consider that areas closer to each other or inserted in the same ecosystem and climatic conditions have the tendency of presenting lower beta-diversity based on the movement and substitution of species between environments. Since the MSF is a comparatively more homogeneous ecosystem (Roderjan et al. 2002) , and the habitat evaluated in this study are not very distant from each other, beta-diversity was expected to be low.
In spite of showing similar alpha-diversity indexes, the areas sampled have populations with different patterns of stability and of distribution of abundance. This was verified by registering and analyzing data not usually taken into account, such as the variation in the type of agricultural matrix and the contribution of each species to beta-diversity, which demonstrates the importance of this kind of sampling. Dendropsophus nanus was considered the main responsible for that result, since similarity indexes are sensitive to abundance (Magurran 2004) , and the referred species was registered in extremely high densities in some environments while not being registered at all in others. That species has small size, limited movement and occupies preferably herbaceous and grassy vegetation in marshes for its reproduction (Bertoluci and Rodrigues 2002, Brassaloti et al. 2010) . As the environments sampled vary in quantity and types of vegetation and some of them do not meet the requirements for D. nanus, large numbers of individuals were registered only in some habitats.
COMPARISON TO OTHER ASSEMBLAGES WITHIN THE MSF
Studies have demonstrated that patterns of distribution and similarity between assemblages might be modified by factors such as phytophysiognomy, climate and inter/intraspecific competition (JohnAlder et al. 1988 , Richter-Boix et al. 2004 , Conte and Rossa-Feres 2006 , Bertoluci et al. 2007 , Gotelli et al. 2009 , Keller et al. 2009 ), forming a peculiar composition of anurans in each locality or ecosystem. Regarding the MSF, the fact that its typical vegetation is more homogeneous and poorer than the Ombrophilous Mixed Forest (OMF) and the Ombrophilous Dense Forest (ODF) makes it more similar to environments of the Cerrado ecosystem (Roderjan et al. 2002) . But it constitutes a unique vegetational domain, whose original formation was extensive and continuous (Veloso et al. 1991 , Meira-Neto et al. 1997 . For the assemblages of anurans occurring in the MSF compared in the present study, there seems to be a gradient in the variance of composition, which had the Paraná River as main geographic barrier. The similarity and the grouping of composition for these assemblages occurred mainly because of the geographic distance between them (Inger and Voris 1993, Vasconcelos et al. 2009 ). Although some species of anurans may be highly vagile depending on the environmental conditions (Van Bocxlaer et al. 2010) , they are or-ganisms of limited dispersal (Duellman and Trueb 1986, Wells 2007) . Thus, it is common for studies to record similar compositions in assemblages within the same ecosystem (Conte and Rossa-Feres 2006, Zina et al. 2007 ). Still, the topographic peculiarities from each local and the presence of ecotones of vegetation favor the development of singular and rich assemblages due to the presence of species typical of different landscapes or ecosystems (Conte and Rossa-Feres 2006) , which makes the geographic distance between areas a determining factor in the shaping of gradients and patterns of composition and similarity for species.
In a study conducted in one of the areas evaluated, Zina et al. (2007) verified the similarity of areas inserted in different ecosystems, and found a great grouping with high similarity between areas in the MSF and in the Cerrado, and another great grouping with areas in the ODF, results that match the characteristics of the vegetation. Considering areas sampled below the Paraná River, Conte and Rossa-Feres (2006) observed that the composition of assemblages in the OMF and the ODF are distinct from the MSF. Taking the effects of fragmentation and habitat split into account, the rates of diversity and dispersal are impacted greatly (Cushman 2006 , Becker et al. 2010 , and after decades of anthropic activity, which resulted in a severe fragmentation of the MSF (Roderjan et al. 2002, Mikich and Oliveira 2003) , the scenario observed today is of varied composition and rates of diversity within each fragment . However, there is still great similarity because of the geographic proximity, the original historical composition and the phytophysiognomy of each region (Garcia et al. 2007 ), just as observed in assemblages within the MSF.
The fact that the number of water bodies sampled in each area is determinant for higher records of richness in the MSF is a reflex of the way this ecosystem is structured and distributed. The characteristics of the landscape and/or the ecosystem -including size, environmental heterogeneity, location and level of fragmentation -may have huge influence on the diversity of anuran amphibians (Parris 2004 , Bell and Donnelly 2006 , Keller et al. 2009 ). In the case of the MSF, the predominant vegetation is less diverse and heterogeneous if compared to the Ombrophilous or the Amazon forests (Roderjan et al. 2002) . Therefore, the sampling of bigger quantities of habitat in each area is a factor of great importance, which results in more records than sampling different types of habitat or larger fragments. Some studies have demonstrated the connection between diversity of anurans of the MSF and environmental heterogeneity, especially in fragmented areas or areas inserted in agricultural matrices (Vasconcelos and Rossa-Feres 2005 , 2008 , Vasconcelos et al. 2009 , Santos et al. 2012 , Silva et al. 2012 ). However, results have been inconsistent and one of these studies (Vasconcelos and Rossa-Feres 2005) did not find any connection between richness and environmental heterogeneity in the area sampled. The total size of the fragment or locality where species occur is also an important factor to be taken into account, since reductions in the size theoretically tend to decrease local richness, abundance and increase the risk of extinction (Connor and McCoy 1979 , Shaffer 1981 , Bell and Donnelly 2006 . This factor has been positively correlated to several taxa such as trees, beetles (Nilsson 1988) , island birds (Hamilton and Armstrong 1965) and lake fishes (Schlosser 1995) . In spite of it, the correlation to total size was not significant in the present study, probably because anurans have peculiar characteristics such as limited capacity of locomotion and dispersal (Wells 2007) , minimizing the influence of total fragment size around breeding and refuge sites where they are located. These observations could be verified through the data obtained in the areas in the MSF considered for comparative analysis in this study, like the Ecological Station of Caetetus EDUARDO J. DOS SANTOS and CARLOS E. CONTE (Brassaloti et al. 2010) , where the highest richness was registered (N = 34 species) and the highest number of habitats was sampled (N = 15), but the total size of the area sampled (2178 ha) was similar to other localities, like in Três Barras (2200 ha) and in the reserve 'Edmundo Navarro de Andrade' (2222 ha), in which lower richness was registered (23 and 21 species, respectively). On the other hand, in Icém (Silva and Rossa-Feres 2007) only four habitats were sampled, and the lowest richness was registered (N = 12 species). Such results indicate that assemblages of anurans respond well to the quantity of environments important for their reproduction modes, and not only to other factors like total size and environmental heterogeneity (Zimmerman and Bierregaard 1986, Brasileiro CA., unpublished data, Haddad and Prado 2005) . Furthermore, physiological and behavioral adaptations for reproduction in each species should also be considered, because they limit species' dispersal according to their reproductive requirements and to the microhabitats and microclimates available in each area (Haddad and Prado 2005) .
ConClusIons
The improvement of biological knowledge, the integral protection of habitats, the creation of management plans and the minimization of anthropic activities should be the main goals in order to preserve potentially threatened assemblages of anurans (Young et al. 2004, Silvano and . Considering the studied region, the composition of anurans is unique and modified by the quantity of available habitats. Still, the population decline and even local extinction of species are a constant possibility, once fragments sampled and many environments of high richness and abundance are located in open areas or in the edge of the forests of a severely altered landscape. These habitats are subjected to the influence of anthropic activities, because the agricultural matrix in which they are inserted is widely used and altered according to the crops or the season of the year. Moreover, not all fragments are legally protected nor have management plans aiming conservation (Mikich and Oliveira 2003) . Thus, the studied region is recommended to be considered of high priority in conservation actions regarding anurans.
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rEsuMo
Este estudo teve como objetivo identificar e comparar a diversidade entre duas áreas inseridas em diferentes matrizes localizadas na Floresta Estacional Semidecidual; comparar a composição e a diversidade registradas com outras populações; e avaliar quais critérios usados aqui foram mais importantes durante a amostragem delas. Os dados foram obtidos de setembro de 2011 a março de 2012 em 10 locais com differentes habitat de duas áreas na região centro-norte do estado do Paraná, sul do Brasil. Nós registramos um total de 18 espécies. A diversidade-alfa entre as áreas não
